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Soil Test Results and Their Use




Many farmers now use soil tests as a guide for their fertilizer ap-
plications. The parish employees of the Louisiana State University
Cooperative Extension Service have the major responsibility of assisting
Louisiana farmers with the use of soil test data in making decisions
about the use of fertilizers and lime.
The tables in this publication were prepared to assist Cooperative
Extension Service employees and others who may be involved in as-
sisting farmers, as well as to assist those farmers who make their own
decisions from soil test data.
The data in Table 1 are used as a general guide to interpret soil
analysis for agronomic crops. The use of the word "available" is being
discontinued. Instead of using the term "available" phosphorus, the
term "extractable" phosphorus is used. There has not been any change
in the procedure used-just a change in terms. Also, for potassium,
calcium and magnesium, the results are now reported as "exchangeable"
instead of "available."
What Do the Terms Extractable and Exchangeable Mean?
For phosphorus, the term "extractable" means the amount of phos-
phorus that can be dissolved by the use of a solution containing 0.1 N
hydrochloric acid and 0.03 ammonium fluoride. The amount of
phosphorus that plants can obtain from a soil is related to the amount
that can be extracted by using this solution.
For potassium, calcium and magnesium, the term "exchangeable"
means the amounts of these ions that can be removed from the clay
and organic colloids. They are held by these soil fractions in exchange-
able positions. They can be removed (or exchanged) by adding some
other ions (such as or NH,-). All of the amount that is "exchanged"
IS not "available" to plants, but the amount that plants can obtain is
related to the amount of exchangeable ions.
In the Red River floodplain and some other alkaline soils, the cal-
cium and magnesium reported includes not only the "exchangeable"
forms, but also some of these elements that come directly from lime-
stone particles contained in these calcareous soils.
'Professor of Agronomy, Department of Agronomy.
3
Making Nitrogen, Phosphorus and Potassium Recommendations
Tables 2 through 19 have been prepared as guides for making
N-P.Og-KoO recommendations for soils that have very low, low,
medium or high amounts of extractable phosphorus and exchangeable
potassium.
Examine Table 2 for an example of the way these tables can be used
for agronomic crops. About 100 lbs. of nitrogen are recommended at
planting time for the pastures of Table 2. Therefore, 100 is listed as the
nitrogen recommendation at all P and K levels. If the soil is very low
in extractable phosphorus and very low in exchangeable potassium, the
recommendation would be 100-80-80. If the extractable phosphorus is
very low and the potassium is medium, the suggested recommendation
is 100-80-40. On the other hand, if the extractable phosphorus is high
and the exchangeable potassium is medium, the suggested recommenda-
tion is 100-0-40. Even in such cases where the phosphorus is high, some
farmers may prefer to use a little phosphorus as a "starter" and to
help maintain the high phosphorus status of the soil.
In all other tables the same procedure is used. The extractable
phosphorus ratings are listed across the top of each table, and the
exchangeable potassium ratings are listed down the left side of each
table. Use the data in Table 1 to determine the soil test ratings,
then
refer to the table with the crop and soil area for which the fertilizer
recommendation is to be made.
Making Limestone Recommendations
The data in Table 1 also include the levels of calcium and mag-
nesium that are used to interpret soil test results. In addition to
these
data, the soil test results also show the effects of limestone on soil
pH,
and the amount of lime needed to adjust pH can be determined from
this information. However, the kind of limestone that a farmer
should
apply depends on the calcium and magnesium levels in his soil. If
cal-
cium is low and magnesium is medium to high, he should use calcic
(calcium carbonate) limestone. If both calcium and magnesium
are
low, he should use dolomitic limestone (containing both
calcium car-
bonate and magnesium carbonate). It should be remembered that
the
main purpose of adding limestone is very often to supply calcium
and/or
magnesium as plant nutrients instead of reducing soil acidity. There-
fore, it is important to add the lime that supplies the
element or
elements needed.
The use of 1 ton of pure calcium carbonate ground agricultural
limestone will add about 200 ppm of exchangeable calcium to an acre
of soil. The use of dolomitic (high grade) ground agricultural limestone
will add only about 100 ppm of exchangeable calcium and about 60
ppm of exchangeable magnesium. Therefore, if a farmer's soil has
medium to high magnesium and low calcium content, it is obvious that





















































































































































































































































































































































































































































































































/ Apply, at planting, 100 lbs. of nitrogen and the recommended phos-
"^^phorus and potassium. This should be done about September 1-15 in
north Louisiana and about September 15 to October 1 in south Lou-
isiana.
These crops should not be grazed until they are about 12 inches
tall. The stocking rate should be 500 to 600 lbs. per acre when the
plants are 12 inches tall. Animals should be rotated on two or more
pastures. The plants should not be grazed closer than 2 to 3 inches.
More nitrogen may be needed after the pastures have been grazed
heavily. These plants will produce a large amount of grazing when
properly fertilized and managed.























When these crops are grown for grain only, no nitrogen is usually
needed in the fall. On light, sandy soils where organic matter is low,
use 15 to 30 lbs. of nitrogen at planting and 60 lbs. about March 1.
The phosphorus and potassium, when needed, should be applied
at or just before planting.
The nitrogen needed for topdressing should be applied March 1-15.
If these crops are to be used for grazing and grain production, apply
60 or more pounds of nitrogen at planting, then apply more when the
cattle are removed about March 1.
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Apply the phosphorus and potassium and 15 to 30 lbs. of nitrogen in
the fall at or just prior to planting. Apply the remainder of the nitro-
gen about March 1.
Be sure the soils are limed to pH 6.0 - 6.5.
When ^vheat and oat varieties are developed that have stronger straw,
more nitrogen can be used with less loss from lodging.

























Be sure the soil is properly limed before establishing such pastures.
If the grass is planted first on such pastures, apply about one-half of
the recommended phosphorus and potassium at or just before planting.
Apply the other phorphorus and potassium about October 15 to No-
\'ember 1 for clover. The nitrogen should be applied in June.
In the fall - by October 15 - remove all grass growth so that the
clover can survive. This is necessary every fall. Apply the recommended
phosphorus and potassium in the fall at the time the clover is expected
to start growing - about October 15 to November 1.
More phosphorus and potassium are needed for clover-grass pasture
than when clover is grown alone, because of the double cropping.
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Table 6.—Recommendations for clover grown alone
Exchangeable Extractable phosphorus (ppm)
potassium
(ppm) Very Low Low Medium High
Pounds N-P^O^-K^O per acre
Very Low 0-90-90 0-60-90 ' " 0-4O-90 0-0-90
Low O-90-60 O-60-60 0-4O-60 0-0-60
Medium 0-90-40 0-60-40 0-40-40 0-O-iO
High 0-90-0 0-6O-0 O-40-0 0-0-0
Before fertilizing to grow clover, make certain that the soil has
sufficient lime to raise the pH to above 6, and also be sure that the
exchangeable calcium and magnesium are in sufficient supply.
The phosphorus and potassium should be applied at the time that
clover is expected to start growing, which is usually October 15 to
November 1 in Louisiana. The phosphorus and potassium in mixed
fertilizer or in phosphorus and potassium carriers (such as superphos-
phate and muriate of potash) are very readily available when applied.
When large amounts of phosphorus are applied to properly limed
soils, the extractable phosphorus will increase in that soil, and less will
be needed as this build-up occurs. Exchangeable potassium does not
accumulate much in most soils, especially in sandy loam soils. Therefore,
it will generally be necessary to continue using the recommended
amounts.
Table 7—Recommendations for coastal bermudagrass, common ber-
























All of the phosphorus needed may be applied in one application.
The nitrogen should be applied in two or more applications in order
to have a more even production of forage and of protein in the forage.
These grasses begin to grow about March 15 in South Louisiana and
April 1 in North Louisiana. The first application of fertilizer should be
made about the time the grass is expected to begin spring growth.
{ If three applications of nitrogen are to be used, apply about 50 to
60 pounds March 15 to April 1, then apply about 70 pounds about
June 1 and 70 pounds about August l.'iThere will be dry periods when
some oi this nitrogen will not be used immediately after application.
However, materials not containing urea can be applied in hot weather
and will remain until rains come.
When large amounts of potassium are needed, it should also be
applied in split applications, at the same time the nitrogen is applied.















- Pounds N-P.,0.-K^O per acre








A\'hen phosphorus is needed, it may be applied in one application
for the entire year.
A\ hen potassium is needed, it should be applied in split applica-
tions, preferably each time nitrogen is applied, or at least in two or
more applications.
Nitrogen should be applied first in the early spring, about March
15 to April 1, and then more should be applied immediately after each
ciuting, except that none is needed after the last cutting in the fall.
If five (5) cuttings are to be made at about monthly intervals, then
make five nitrogen applications of 80 lbs. each. If four (4) cuttings are
to be made at 5- to 6-week intervals, then make four applications of
about 100 lbs. each.
Table 9.—Recommendations for common bermudagrass, coastal ber-
mudagrass, bahiagrass or dallisgrass for 4 to 5 tons of forage or hay on































Many of these soils are strongly acid and low in exchangeable cal-
cium and magnesium. Lime should be applied to correct these de-
ficiencies.
-A.pply phosphorus in one application in the spring.
Apply the potassium in split applications, preferably each time
nitrogen is applied.
^ The nitrogen should be applied in split applications. When as
much as 200 lbs. of nitrogen are used, apply in three applications of
about 67 lbs. each/)lf only 100 to 150 lbs. of nitrogen are used, make
two or three applications. When much more than 200 lbs. are used,
make more than three applications.
Table 10.—Recommendations for rice on coastal prairie, Mississippi


























All of the phosphorus and potassium should be applied pre-plant
and worked into the soil 2 to 4 inches deep. If the phosphorus and
potassium can not be applied pre-plant, they should be applied no later
than the first flood.
If the soil is kept flooded, or if drained briefly but kept saturated,
all the nitrogen may also be applied pre-plant.
If the soil is drained for a period of 2 to 3 weeks which permits the
soil to dry, one-half of the nitrogen should be applied just before the
first flood and the remainder should be applied at first joint.
FOR DRILLED RICE
Where the fertilizer and seed are drilled together, all of the phos-
phorus and potassium and up to half of the nitrogen may be applied at
planting. The remainder of the nitrogen should be applied at about
the first joint.
When the fertilizer and seed are separated as much as 2 inches, all
of the fertilizer may be applied at planting.
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Large amounts of nitrogen are used by cotton plants in producing
high yields. About 75 lbs. of nitrogen are used for each bale produced.
The amount of nitrogen needed on farms will vary. The organic
matter content of a soil will supply some nitrogen. Deep soils will have
more nitrogen supplied from organic matter than will be supplied in
shallow soils with the same percent of organic matter. Soils with good
moisture holding capacity will supply more nitrogen than soils which
tend to dry fast.
Therefore, the size of stalk that a field produces should be used in
helping to determine how much nitrogen to apply. Where stalks grow
too large, reduce the nitrogen application. If stalks are too small, in-
crease nitrogen applications, and also check to see if the land needs
deep breaking.
All of the phosphorus and potassium should be applied in the soil at
or before planting. All of the nitrogen may be applied then, or some of it
may be applied as a side-dressing.
W'hen weed and grass control is not good, all of the fertilizer should
be placed fairly deep. This is also a good practice even with good weed
and grass control.
Table 12.—Recommendations for cotton on coastal plain, Mississippi




























Many of these soils are strongly acid. Lime them to at least pH 6.0.
Do not over-lime them because, in doing so, deficiencies of some of the
micronutrients may be created.
Most of these soils are deficient in organic matter and, therefore,
deficient in nitrogen. Because of moisture deficiencies that often occur
in these soils, yields are limited, even with fertilizer applications. About
90 lbs. will usually be as much nitrogen as moisture will permit to be
used.
All of the phosphorus and potassium and some or all the nitrogen
should be applied at or before planting.
Table 13.—Recommendations for soybeans
Exchangeable Extractable phosphorus (ppm)
potassium
(ppm) Very Low Low Medium High
Pounds N--P^O^-K^O per acre
Very Low 0-90-90 0-60-90 0-30-90 0-0-90
Low 0-90-60 0-60-60 0-30-60 O-O-60
Medium 0-90-30 0-60-30 0-30-30 0-0-30
High 0-90-0 0-60-0 0-30-0 0-0-0
Soybeans need well limed, fertile soils. The pH, calcium and mag-
nesium levels are important. On some alluvial soils, sufficient calcium
may be present at pH levels of about 6.0. On many of the soils outside
of the alluvial areas, and also in some of the older alluvial soils, it may
be necessary to raise the pH to 6.5-7.0 for best results. Recent work at
Baton Rouge on Mississippi terrace soils indicates that a pH of 6.5 or
higher is needed for best yields.
Where phosphorus is very low, rather large amounts should be
added to well limed soils in order to raise the fertility status of the soil
for higher yields.
Where potassium is needed, it should be applied annually.
Nitrogen is not needed for properly inoculated soybeans.
Response has been obtained from the use of molybdenum applied at
the rate of ounce per acre on soils that have a pH between 5.2 and
6.2. If the pH is below 5.2, it is generally too acid for response to molyb-
denum. If it is above 6.2, the molybdenum content of the soil will usually
be available in sufficient quantity.
Even though response may be obtained from molybdenum on soils
with between 5.2 and 6.2, the continued use of such soils for soybeans
without the application of lime will most likely result in very poor yields
in years ahead, even with the use of molybdenum.
It should be remembered that, in many ways, a properly limed soil
is the foundation on which soil fertility is built.
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The amount of nitrogen needed will vary. If the soil contains
about 3 percent organic matter or more, less than 80 pounds is probably
needed. AVhere low amounts of organic matter are present (1-1.5 percent
in light soils; 2-2.5 percent in heavy soils) , more than 80 pounds may be
needed.
Also, where large amounts of summer legume crops, such as soybeans,
ha\e been turned under prior to planting cane, less than 80 pounds
may be needed.
The phophorus, potassium and nitrogen should be applied in the
early spring. They should be placed in the soil several inches deep.
Annual applications will be needed as recommended. After several
years of phosphorus application in well limed soils, the phosphorus
availability will increase and then the rate of application can be re-
duced. There is not much accumulation of potassium in soils.





























The phosphorus, potassium and nitrogen should be applied in the
early spring. They should be placed several inches deep in the soil.
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The phosphorus, potassium and nitrogen should be applied in the
early spring. They should be placed several inches deep in the soil.























When phosphorus and potash are needed, they should be applied
before planting and bedded on. When liquid fertilizers are used, they
can be "knifed" into a prepared seedbed. On most soils, some nitrogen
should also be put in the soil—such as in 5-20-20, 6-24-24, 4-11-11 or
similar grades. All of the nitrogen may be put deep under the row,
or some of it may be applied as a side-dressing. This side-dressing should
be done when the corn is not over 12 to 24 inches high, and it should
be placed in the middle—and preferably 6 to 12 inches deep.
When broadcast herbicides are used, all of the fertilizers should be
applied first.
On strongly acid soils, lime them to about pH 6.0-6.5.
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Apply the phosphorus, potassium and some of the nitrogen under
the row. All of the nitrogen may be placed under the row, or some of it
may be added as a side-dressing. If applied as a side-dressing, it should
be applied early and far enough away from plants to avoid severe root
damage.
Make sure that soil pH is at least 6.0-6.5.
Table 19.—Recommendations for com or grain sorghum on soils out-





























Many soils outside of the alluvial soil areas need lime. All strongly
acid soils should be limed to pH 6.0-6.5 for these crops.
Apply the phosphorus and potassium and some of the nitrogen under
the row. All of the nitrogen may be placed deep under the row, or some
of it may be applied as a side-dressing. Any side-dressing should be done
when the plants are fairly young to help prevent damage to the roots
by the fertilizer itself or by the applicator equipment.
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